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MESSAGE FROM THE DISTRICT CHIEF The U.S. Geological Survey (USGS) is known for its impartial fact-finding research mission and, as such, has been involved in the collection and interpretation ofhydrologic information in Nebraska for more than 100 years. This information, published in numerous reports and papers, enables managers to make decisions based on objective information. This report is designed to inform managers and other interested persons of the current hydrologic-data programs and investigative water-resources activities of the USGS in Nebraska from 1993 to 1994. The water-related studies of Nebraska are supported through joint-funding agreements with State and local agencies, through Federal funds from direct Congressional appropriations, and through reimbursable funding from other Federal agencies. Jointly funded programs, considered when the study is mutually advantageous to the State or local agency as well as to the USGS, continue to enhance the program of the USGS in Nebraska and to provide important hydrologic information for State, local, and national needs. In most cases, costs are shared equally. These cooperative, jointly funded programs are reviewed and renegotiated annually to ensure that they are responsive to the needs of the State and to the national priorities of the USGS. Another significant contribution to the program in Nebraska is the collection and interpretation of hydrologic data in support of other Federal agencies (OFAs). The coordination ofhydrologic activities with OFAs increases efficiency at the Federal level and stretches ever-decreasing resources. In 1991, the USGS implemented a full-scale National Water-Quality Assessment (NAWQA) program. The long-term goals of the NAWQA program are to describe the status and trends in the quality of a large, representative part of the Nation's surface-and ground-water resources and to provide a sound, scientific understanding of the primary human and natural factors affecting the quality of these resources. The Central Nebraska Basins NAWQA is underway as one of the first 20 study units selected for full implementation.
Quality has been a priority with the USGS since the agency was created, and Nebraska District personnel continually strive to ensure that the agency's high standards are maintained. To carry out our mission effectively and to ensure customer satisfaction, we need and encourage feedback from everyone we serve.
NEBRASKA DISTRICT ORGANIZATION
The Nebraska District office of the U.S. Geological Survey, Water Resources Division, under the direction of Linda S. Weiss, is headquartered in Lincoln, Nebraska. The District office consists of five sections: Hydrologic Investigations, the Central Nebraska Basins National Water-Quality Assessment (NAWQA), Hydrologic Data and Quality Assurance, Administrative Services, and Computer Services ( fig. 1 ). Field headquarters for the Hydrologic Data and Quality Assurance Section are located in Lincoln, North Platte, and Ord, Nebraska.
The Hydrologic Investigations Section conducts both problem-oriented and resource-appraisal studies within the State and prepares reports for publication on the results of the studies. These studies analyze and interpret hydrologic and geologic systems and their relation to availability, quantity, quality, and use of water. The Central Nebraska Basins NAWQA Section conducts investigations to help meet the long-term goals of the National Water-Quality Assessment Program. These goals include the description of the status and trends in the quality of a large, representative part of the Nation's surface-and ground-water resources, and providing a sound, scientific understanding of the primary natural and human factors affecting the quality of these resources.
The Hydrologic Data and Quality Assurance Section designs, constructs, operates, and maintains all hydrologic-data networks in the State. The Section manages the collection and analysis of the hydrologic data for the State network, processes and reviews data for publication, prepares water-resources data for the annual water-data report, and provides quality control of results for field and office methods.
The Administrative Services Section is responsible for financial management, personnel, payroll, procurement, equipment maintenance, and other administrative duties of the District.
The Computer Services Section manages and maintains the District's computer system and coordinates processing, storage, and retrieval of data for the District and national computer files of the U.S. Geological Survey. The Section helps design, implement, and maintain the computer software necessary for District operation.
Inquiries regarding programs described in this report may be directed to the District office. Addresses for the District office, project office, and field headquarters are listed below. 
Lincoln Field Headquarters
WATER CONDITIONS AND RESOURCES
An abundant supply of water is available in Nebraska for most uses, although quantity varies areally as well as seasonally and annually. Rainfall is extremely variable across the State, ranging from about 17 inches in the Panhandle to about 37 inches in the southeast (Boohar, Hoy, and Steele, 1993) . Runoff, too, is extremely variable, with annual amounts ranging from about 0.5 inch in the west and southwest to about 6 inches in the southeast (U.S. Geological Survey, 1986) . A large percentage of the annual runoff is from snowmelt in the spring or thunderstorms in the spring and early summer.
Agriculture is the major industry in Nebraska, and irrigation constitutes the major use of surface and ground water in the State. Surface water for irrigation is obtained from reservoirs, canal systems, and directly from stream channels. Ground water is pumped from about 75,000 wells to irrigate about 6 million acres (Steele and Wigley, 1992) . Ground-water development for irrigation has caused declining water levels in some areas of the State.
Water in the principal aquifers in Nebraska is suitable for most uses; however, contamination, principally from agricultural activities, is present in some areas. Large increases in the use of fertilizers and pesticides have accompanied irrigation development and have provided the potential for widespread nitrate and pesticide contamination of shallow ground water. Concentrations of nitrate as nitrogen exceed the U.S. Environmental Protection Agency Drinking-Water Regulation of 10 milligrams per liter (U.S. Environmental Protection Agency, 1988) in several areas of the State, with the most extensive of these located within the Platte River Valley . Pesticides also are found in the ground water in many areas of the State.
NATIONAL HYDROLOGIC-DATA NETWORKS AND PROGRAMS
A significant amount of stream water-quality data is collected in Nebraska as part of the National Stream Quality Accounting Network (NASQAN). NASQAN is a data-collection effort for obtaining consistent regional and nationwide overviews of the quality of streams. The primary objectives of the network are to: (1) account for the quantity and quality of water moving within and from major river basins in the United States; (2) depict areal variability; (3) detect changes in stream quality; and (4) provide data for future assessments of changes in stream quality. Seven NASQAN stations are included in the Nebraska District's hydrologic data-collection program.
The National Water-Use Information Program of the U.S. Geological Survey is a Federal-State cooperative program designed to collect, store, and disseminate water-use information nationally and locally. The program was begun during 1978 to meet the need for a single source of uniform information on water use. Information on the National Water-Use Information Program and its data bases can be obtained from: National Water-Use Information Program U.S. Geological Survey 440 National Center Reston, VA 22092
As part of the U.S. Geological Survey's program of releasing water data to the public, a large-scale, computerized system is used for the storage and retrieval of water data. U.S. Geological Survey water-resources data are maintained on the National Water Data Storage and Retrieval System (WATSTORE) at the central computer facilities in Reston, Virginia. A pamphlet, "WATSTORE: A WATer Data STOrage and REtrieval System," may be obtained from the WATSTORE Program office, Branch of Computer Technology, U.S. Geological Survey, 440 National Center, Reston, VA 22092, telephone (703) 648-5680.
In addition, much of these data are stored and available on District minicomputer files using a distributed information system (DIS). The DIS configuration provides easy dissemination and access of data that pertain to a given State. These data are available for water planning and management in machine-readable form, computer-printed tables or graphs, statistical tabulations, and digital plots. Information about the availability of specific types of data, the acquisition of data or products, and user charges can be obtained from the District office in Lincoln.
NEBRASKA DISTRICT PROGRAMS
Hydrologic data-collection stations are maintained by the U.S. Geological Survey throughout Nebraska to obtain records of stream discharge or stage, lake and reservoir storage, ground-water levels, and quality of surface and ground water. On October 1, 1993, there were 132 continuous-record stations in operation, which included 5 continuous-record lake stations. There were also 5 partial-record lake stations and 4 partial-record stream sites for water quality in operation. Records of physical, chemical, microbiological, or radiochemical quality of water were published for 20 stream sites and 250 wells. Table 1 lists current surface-water gaging stations, in downstream order, and the type of data collected at each station. The location of active surface-water gaging stations is shown in figure 3 , and the location of active surface-water-quality stations is shown in figure 4 .
Ground-water levels are measured routinely in a network of selected observation wells in Nebraska (table 2) . These data are intended to provide a sampling and historical record of water-level changes in the most important aquifers. The location of the observation wells in this network is shown in figure 5 . In addition to data collected as part of this network of selected observation wells, ground-water levels are compiled through efforts of many Federal, State, and local agencies for several thousand observation wells throughout Nebraska, and these data are placed in computer storage. Each year the Nebraska District and the Conservation and Survey Division of the University of Nebraska publish a report for the previous calendar year entitled "Groundwater Level Changes in Nebraska, 19_." Hydrologic data collected in Nebraska are published annually in a report entitled "Water Resources Data, Nebraska, Water Year 19_" (the water year is from October 1 to September 30 of the following year). These reports are available for inspection at the U.S. Geological Survey in Lincoln, Nebraska, or may be purchased from the National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161, telephone (703) 487-4650.
Snake River Falls near Burge, Nebraska. 
Little Blue River at Hollenberg, Kansas DCM 
NE001
NEED FOR STUDY-Surface-water information is needed for purposes of surveillance, planning, design, hazard warning, operation, and management in such water-related fields as water supply, hydroelectric power, flood control, irrigation, flood-plain management, and water-resources development. To provide this information, an appropriate and comprehensive data base is necessary.
OBJECTIVES-(l)
To collect surface-water data sufficient to satisfy needs for current purposes, such as assessment of water resources, operation of reservoirs and irrigation projects, projection of stages and discharges, pollution control and disposal of wastes, discharge data to accompany water-quality measurements, compact and legal requirements, and research and special studies. (2) To collect data necessary for analytical studies to define the statistical properties of, and trends in, the occurrence of water in streams, lakes, and reservoirs for use in planning and design.
APPROACH--A network of gaging stations is maintained to provide surface-water data for management and operation, determination of long-term trends, and research and special studies. Data are collected for stage and discharge of streams or canals, stage, surface area, content of lakes and reservoirs, and temperature and precipitation. The network of stations is reviewed periodically to ensure the collection of meaningful and worthwhile data.
RESULTS-Data were collected, and annual water-year records were prepared and published in "Water Resources Data for Nebraska, Water Year 1992," U.S. Geological Survey Water-Data Report NE-92-1. At the end of fiscal year 1993, there were 129 continuous-record stations in operation, which included 5 lake stations. General maintenance and rehabilitation were performed at gages to ensure that records obtained are of highest quality and that safety measures are continued. NEED FOR STUDY Long-term water-level records are needed to evaluate the effects of climatic variations on the recharge to and discharge from ground-water systems, to provide a data base from which to measure the effects of development, to assist in the projection of future supplies, and to provide data for management of the resource.
PLANS FOR FISCAL YEAR
OBJECTIVES--(l)
To collect water-level data sufficient to provide a minimum long-term data base by which the general response of the hydrologic system to natural climatic variations and induced stresses can be better understood and potential problems can be defined early enough to allow proper planning and management. (2) To provide a data base against which the short-term records acquired in areal studies can be analyzed.
APPROACH Develop a framework of knowledge on aquifer systems and their boundary conditions through interpretation of regional geology. Using this framework and knowledge of stresses on the systems in time and space, select locations advantageous for observing long-term system responses. Establish and maintain a network of observation wells from which water-level records are obtained. Analyze these records and information obtained from detailed areal studies of ground-water systems so as to improve knowledge of the aquifer systems and their responses to stress. 
RESULTS
NE001-003
NEED FOR STUDY Water-resources planning requires information on nonpoint sources of contamination. There is an increasing demand for domestic and recreational uses for surface water, and information is needed on present water-quality conditions to define improvements due to changes in agricultural practices.
OBJECTIVES (1)
To obtain baseline water-quality data at a number of sites in areas of changing agricultural practices and in areas where no change in practices is expected. (2) To develop a data base of water quality from which to evaluate changes in a basin.
APPROACH~Install surface-water continuous-record gages to define discharge. Obtain samples from runoff and base flow to determine present water-quality conditions. Stations will be located at sites with changing agricultural practices and downstream from structures, such as sediment traps. Other stations will be located at sites where no such changes are expected to provide a water-quality baseline. Automatic samplers will be installed to obtain water-quality samples during high flows.
RESULTS Equipment was purchased in 1993. NRD personnel began sampling at stream sites and lake sites. Pesticide samples were sent to the U.S. Geological Survey National Water-Quality Laboratory in Arvada, Colorado. 
PLANS FOR FISCAL YEAR
NE00301
NEED FOR STUDY Long-term water-level records are needed to evaluate stress variations on the ground-water systems near and including the City of Lincoln well fields. The data base is needed to measure the long-term effects of ground-water withdrawals and to assist in any projection of future supplies. In addition, monitoring the water quality of nine monitoring wells quarterly or annually is needed to assist the City of Lincoln in the management of the Ashland water supply.
OBJECTTVES--(l)
To collect and evaluate present and historical ground-water-level data; (2) to provide a data base for use in future projections of water supply; and (3) to provide a water-quality data base.
APPROACH To maintain the observation-well network and input historical data and data provided by the cooperator into the U.S. Geological Survey data base. Analyze these and other available data. Collect water samples from nine monitoring wells located near the Platte River or located downgradient from the Mead Superfund Site.
RESULTS-Three wells at the Lincoln Water Systems Ashland well field were upgraded with real-time recorders. Ground-water-level and water-quality monitoring were continued.
PLANS FOR FISCAL YEAR
1994-Fiscal year 1993 water-quality data will be discussed with and provided to the cooperator in fiscal year 1994. Annual sampling of the nine monitoring wells will continue in fiscal year 1994.
Sediment-Data Program (NE-004)
Herbicide Study-Blue River Basin (NE-00313) OBJECTIVES The primary objective of this project is to compile a data report containing available surface-water-quality data for atrazine and other select herbicides within the Big Blue River Basin. A secondary objective is to evaluate additional surface-water-monitoring needs within the basin.
APPROACH-Available data from past studies within the Big Blue River Basin in Nebraska will be compiled. From these data, the number of detections of atrazine in the samples will be noted, as will the range of concentrations of the herbicide. The number of detections and concentrations of other pesticides frequently used within the basin also will be documented. Using these data, additional sites will be selected on the basis of the frequency of past detections, land-management practices, and location within the basin.
RESULTS
The data report, "Compilation of atrazine and selected herbicide data from previous surface-water-quality investigations within the Big Blue River Basin, Nebraska, 1983-92," has been completed and is currently in review. A project proposal for a 4-year cooperative project with the Nebraska Department of Environmental Quality also was completed and is currently in review. NEED FOR STUDY--The Central Nebraska Basins, which include the Platte and Loup River drainages, are a significant resource to the area and to downstream users. Hydrologically, the area is an integrated stream and water-table aquifer system with reservoir control and pumpage for irrigation and public-water supplies. The area is primarily agricultural and has the potential for depletion of ground-water supplies and contamination from agricultural chemicals.
PLANS FOR FISCAL YEAR
The Platte River is located within the Central Flyway for migratory birds and is a major stopover for waterfowl, including endangered species such as the whooping crane. There is concern that decreased streamflow and deteriorating water quality will have a detrimental effect on this wildlife resource.
OBJECTIVES-To assess the water-quality conditions in the Central Nebraska Basins through extensive use of existing data to: (1) provide a description of current water-quality conditions and trends, including sources of contamination, and (2) conceptually describe apparent relations between water-quality conditions and natural and human factors.
Additional analyses and data will: (1) verify the description of water-quality conditions, (2) define long-term trends in water quality, (3) reduce the uncertainty of the described water-quality conditions, and (4) increase knowledge of the relations between causative factors and water quality.
APPROACH~The water-quality assessment of the Central Nebraska Basins will include four distinct components that relate to a quantitative description of the water-quality conditions in the area. A thorough compilation, analysis, and interpretation of existing hydrologic data will be performed. The analysis will provide the basis for developing the strategy for obtaining specific additional hydrologic data that will be used to define areal and temporal distribution of water quality. Ancillary information will be obtained that will provide the most reliable information about current water-quality conditions and trends and their relation to natural and human factors. Hydrologic processes may be investigated in more detail in smaller areas on river reaches that relate to the solution of critical water-quality problems in the study area through analyses of available data or collection of new data.
RESULTS-Spring runoff samples were collected at 11 stream sites to determine the concentrations of pesticides, nutrients, and sediment. Monthly water-quality samples plus six additional samples over the range of stream discharges were collected at nine stream sites (fixed-station network). Fish community and benthic invertebrate and habitat data were collected at each of the nine stream sites sampled for water quality. Shallow water-quality monitoring wells were installed along a ground-water flow path in a wet meadow near the Platte River downgradient from cropland. A summary of available data was published. An article on the environmental setting was accepted for publication in the AWRA Water Resources Bulletin. A paper was published in the proceedings of an AWRA Symposium on soil water. OBJECTTVE--The objective of this study is to characterize the hydrogeologic system in the vicinity of the Nebraska MSEA site and its response to natural and human stresses. This information is essential to research efforts at the MSEA site to interpret the significance of changing concentrations of agricultural chemicals in the ground water and their relations to different irrigation-management systems.
APPROACH The approach to be used for this study consists of three main components: (1) assembly and evaluation of existing hydrogeologic data; (2) collection of additional data needed to define the hydrogeologic system; and (3) interpretation of data, including an evaluation of the adequacy and accuracy of the data and synthesis of variables needed for defining the hydrogeologic system and hydrologic budget.
RESULTS~In fiscal year 1993, progress was made on several project tasks. A map report illustrating the changes in water levels in the vicinity of the MSEA site over time was drafted and is now in review. A detailed analysis of several well logs was completed and was used to generate three geologic sections and one structure contour map. This information and other gathered data were manipulated to form model data arrays used to construct a steady-state ground-water flow model of the area near the site. The PET and soil-water programs were used to generate stress simulations for the model. The ground-water flow model has been calibrated. 
OBJECTTVES--(l)
Define the hydrogeology of the study area to determine flow paths and times of travel at various locations. (2) Establish a network of observation wells at representative sites in Garden County's North Platte River Valley alluvium for the long-term monitoring of spatial distributions of concentrations of nitrate and other agriculturally related compounds. (3) Determine baseline concentrations of selected agricultural chemicals and naturally occurring elements in the ground water with which to assess the effects of different farming practices and to document other water-quality changes related to surface-and ground-water irrigation practices in the valley.
APPROACH During the first year of the study, 10 sites for ground-water-quality monitoring wells, located within the North Platte River Valley alluvium, will be selected. At three sites, nests of two observation wells will be installed (one shallow and one deep); at each of the remaining seven sites, a single observation well, screened throughout most of the saturated zone, will be installed. Water samples from wells at these 10 water-quality sites and from the multilevel observation wells previously installed by the Conservation and Survey Division will be collected every 2 months for 2 years. Nitrate levels will be analyzed in all samples; major ions will be analyzed semiannually, and triazine herbicides will be screened annually.
The preliminary hydrologic characterization of the study area will require measurement of ground-and surface-water levels, mapping of the base of the North Platte River Valley alluvial deposits, mapping and classification of agricultural land use as it relates to chemical and water use, estimation of irrigation water use, and estimation of hydraulic conductivity and specific yield of the North Platte River Valley alluvial deposits.
Ground-water levels will be measured at approximately 90 wells during the spring of the first year and the spring and fall of the second year of the study. These data will be compared to stage heights from the U.S. Geological Survey streamflow-gaging stations on the North Platte River at Lisco and Lewellen and to the stage heights on the Platte River at Oshkosh and other crossings in the study area. The elevations at critical sites will be surveyed. A contour map of the base of the North Platte River Valley alluvial deposits will be produced to estimate the approximate saturated thickness of the deposits.
Logs for registered wells will be examined to estimate hydraulic properties and the thickness of the alluvial deposits. More refined estimates of aquifer transmissivity will be made through two single-well aquifer tests during April of the second year. Estimated hydraulic conductivity and ranges of aquifer porosity will be combined with general flow-path delineations to estimate times of travel along specific flow paths.
RESULTS--Site selection was completed, and 14 observation wells were installed at 11 locations in May 1993. All sampling for fiscal year 1993 was completed. Observation of lithologic logs to determine aquifer properties has begun. Generation of maps of the alluvial boundaries and formulation of plans to install one water-level recorder at North Platte Garden County site 03 near Oshkosh, to record the trends in water levels prior to the pumping test (spring 1994) , are in process. 
PLANS FOR FISCAL YEAR
NE069
NEED FOR STUDY-The Long Pine Creek watershed was selected as a site for the Rural Clean Water Project (RCWP) in 1981 because of concentrations of agricultural chemicals in surface and ground water and large sediment loads in streams. The RCWP provided cost sharing to design and implement best-management practices within the watershed to control nonpoint-source contamination of surface and ground water. Many wells targeted for sampling, however, were not accessible from one year to the next, so water-quality samples often were collected from substitute wells, which caused difficulties in determining trends in ground-water quality.
OBJECTIVES--(l)
Establish a network of observation wells at representative sites in the Long Pine Creek watershed for long-term monitoring of spatial distribution of concentrations of nitrate and other agriculture-related compounds. (2) Determine seasonal variability of nitrate concentrations in ground water and determine optimal frequency for future ground-water sample collection from a network of observation wells. (3) Determine the relative age of ground water at different depths in the study area and estimate the vertical extent of the aquifer in which agriculture-related chemicals most likely will be found. (4) Provide training for local NRD personnel in the collection and handling of water-quality samples.
APPROACH-During the first year, the hydrogeology and land-use characteristics of the watershed were identified, monitoring wells sited and installed, and ground-water samples collected. Available land-use data were compiled and used in conjunction with the hydrogeologic data to select 12 sites for the installation of ground-water monitoring wells. Activities during the second year include continued water-quality sample collection and analysis, data interpretation, and report preparation. A report summarizing the results of these activities will be co-authored by the U.S. Geological Survey and the Nebraska Department of Environmental Quality.
RESULTS~Ten ground-water monitoring sites were selected, and 22 wells were drilled, cased, and developed. Ground-water samples were collected in August 1993 and analyzed for major ions, nutrients, selected herbicides, and selected trace elements. Preliminary results indicate that the water has small dissolved-solids concentrations, and silica is the principal constituent. Nitrate concentrations ranged from 0.93 to 29 milligrams per liter as nitrogen; the large concentrations were from shallow wells.
PLANS FOR FISCAL YEAR 1994~The approximate thickness and lateral extent of the five principal aquifers within the study area will be delineated. Water samples will be collected from 75 registered wells screened within the five principal aquifers and analyzed for nutrients and triazine herbicide screens. Water from 30 of these wells will be analyzed for major ions, selected trace elements, and radon. A report will be prepared and submitted for review. Surface-water quality is a concern because this system is hydraulically connected to the alluvial aquifers used for domestic, municipal, industrial, and irrigation supplies in the NRD.
Reconnaissance of the
OBJECTIVES~The study will be conducted in two phases. Phase I will consist of a reconnaissance-level effort to define the regional occurrence and dissolved major ions, dissolved nutrients, dissolved trace elements, dissolved uranium, selected dissolved herbicides, and distribution of bacteria. Phase II will consist of an in-depth process-oriented study that will be designed on the basis of the results of Phase I.
The principal objectives of Phase I are to characterize the surface-water quality at selected sites within the study area and to determine whether changes in the surface-water quality occur prior, during, or at the conclusion of the irrigation season. Long-term objectives of the study are to develop an understanding of the temporal distribution and sources of the constituents listed below. The specific objectives of Phase I are to: (1) determine the occurrence and concentrations of dissolved major ions, dissolved nutrients, dissolved trace elements, dissolved uranium, selected dissolved herbicides, and concentrations of bacteria in the surface water at representative sites of the principal rivers and canals; (2) examine the relations between the concentrations of these constituents and the hydrology, land use, and associated chemical and land-management practices of the study area; (3) establish a baseline of surface-water-quality conditions for future monitoring programs; and (4) generate a preliminary conceptual model of water-quality interactions within the surface-water system to be used in the design of Phase II. APPROACH-Water samples will be collected near active streamflow-gaging stations prior to the irrigation season, shortly after the beginning of the irrigation season, and near the conclusion of the irrigation season. At each site, the samples will be composited in a large polytetrafluoroethylene churn splitter. Specific conductance, pH, temperature, and dissolved oxygen will be measured onsite. All discharge values will be obtained from established rating curves. At those sites where the samples will be collected in the centroid of flow, specific conductance and temperature will be measured to ensure that the water is adequately mixed.
Herbicide samples will be qualitatively analyzed by immunoassay for triazine and chlorophenoxy-acid herbicides in the Nebraska District office. If triazine herbicides are detected with this technique, the samples will be analyzed by the U.S. Geological Survey National Water-Quality Laboratory in Arvada, Colo., using quantitative gaschromatography, mass-spectrometry analyses for triazine and acentanilide herbicides. Similarly, if chlorophenoxy-acid herbicides are detected, the samples also will be quantitatively analyzed by the National Water-Quality Laboratory. Quality assurance will consist of equipment blanks and duplicate samples collected at one site. A preliminary interpretation of the results will serve as a basis for the design of Phase II. This preliminary interpretation will consist of comparisons of data by site and by date.
RESULTS Eight Phase-I sampling sites were selected and sampled in early May 1993. All eight sites were resampled in June and September (correlating with the beginning and end of the irrigation season). Some preliminary data have been received, and these data were analyzed beginning in October.
PLANS FOR FISCAL YEAR 1994-Water-quality data collected in Phase I will be analyzed. The analyses will help determine baseline concentrations and occurrence of the constituents that were sampled. Moreover, the analysis will help generate a conceptual model of surface-water quality to aid in the design of Phase II. The design of Phase II will be completed along with a journal article to be submitted to Water Resources Bulletin. 
OBJECTIVES--(l)
Identify acceptable sites for monitoring-well locations within the SPA. (2) Determine seasonal and vertical variations in ground-water nitrate concentrations and determine optimal times for network monitoring. (3) Determine nitrogen content of unsaturated zone prior to fertilizer application to serve as a baseline for later estimates in comparing the rate of nitrogen movement through the unsaturated zone. (4) Make preliminary estimates of the potential contribution of irrigation canal water and irrigation runoff to nitrate concentrations in ground water.
APPROACH (1)
Eighty sites for ground-water-quality monitoring will be sampled once per year for 2 years for nitrate concentrations. (2) Five nests of observation wells will be sampled monthly for 2 years for nitrate and major ion concentrations. (3) Six surface-water sampling sites within the canal system and the Republican River will be sampled for nitrate concentrations. (4) Deep soil cores will be analyzed for nitrate concentrations.
RESULTS-Assembled and evaluated all available data. Reviewed and evaluated published and unpublished reports. Selected 80 monitoring wells and obtained permission to sample during fiscal year 1994. Selected sites for multilevel wells for monthly sampling, installed wells, and initiated a 2-year sampling program. Developed a geographic-information-system base map of the study area. Prepared an outline of the final report and began preparation of selected parts of the report.
PLANS FOR FISCAL YEAR
1994-Monthly sampling of well nests will continue, sampling of the 80-well network will be done during the 1994 irrigation season, and deep soil cores will be collected at selected sites during the spring of 1994 (prior to application of fertilizers) and the fall of 1994 (after crops have been harvested). Work will continue on the preparation of selected parts of the final report. NEED FOR STUDY--The Nebraska Department of Environmental Quality (NDEQ) conducted a water-quality investigation in the Upper Big Blue NRD from 1989 through 1991 to determine whether the area required Special Protection Area designation. On September 23, 1993, the NDEQ declared the Upper Big Blue NRD a Special Protection Area as numerous elevated nitrate concentrations were detected during the ground-water-quality study. A ground-water-quality monitoring program is needed to identify the spatial and temporal variability of nitrate concentrations in ground water with emphasis on the shallow aquifer system and to assess the presence of nitrogen concentrations in the unsaturated zone to aid in developing long-term best-management practices.
OBJECTIVES--(l)
Evaluate the principal aquifer systems susceptible to nonpoint-source contamination on the basis of existing land-use, soil, geological, and hydrological information. (2) Identify acceptable monitoring sites and depths that effectively allow evaluation of nitrogen concentrations in the subsurface through time. (3) Identify frequency and optimal timeframes with which ground-water samples should be collected and analyzed. (4) Estimate nitrogen species concentrations in the unsaturated zone prior to fertilizer application at representative sites.
APPROACH During the first year, an evaluation of soils, land use, geology, and hydrology will be conducted through use of a geographic information system, with emphasis on hydrogeology based on existing information. The existing monitoring network will be evaluated, and suitable sites for subsurface nitrogen monitoring will be selected. In addition, locations of approximately eight well nests will be selected and the wells constructed with dedicated pumps. During the second and third years, ground-water samples will be collected in late spring or summer, water levels will be measured, and ground-water samples will be collected monthly from the well nests. Ground-water samples will be analyzed for nitrate and physical properties. During the third year, deep cores of the unsaturated zone will be collected in triplicate from sites located near the well nest. Subsamples will be analyzed for nitrogen species. During the fourth year, data will be statistically analyzed, and a report will be written and submitted to the Upper Big Blue NRD. Review, revision, and publication of the report will be completed during the fifth year.
RESULTS--New investigation.
PLANS FOR FISCAL YEAR 1994~An evaluation of soils, land use, geology, and hydrology will be conducted through use of a geographic information system, with emphasis on hydrogeology based on existing information. The existing monitoring network will be evaluated, and suitable sites for subsurface nitrogen monitoring will be selected.
PROJECTS COMPLETE EXCEPT REPORT
The following is a list of projects that have been completed, but manuscripts have not yet received Director's approval or an assigned report number. Descriptions of these projects can be found in U.S. Geological Survey Open-File Report 92-633 .
